Abstract: Inverse psoriasis represents a clinical variant of psoriasis that is sometimes difficult to diagnose due to its clinical similarity with other skin disorders involving the folds, mainly including mechanical intertrigo, fungal and bacterial infections, contact dermatitis, seborrheic dermatitis, and lichen planus. Dermoscopy represents a useful tool for an enhanced non-invasive diagnosis. The treatment of inverse psoriasis may be challenging and include topical corticosteroids, topical calcineurin inhibitors, vitamin D analogs, traditional oral systemic therapies such as cyclosporine and methotrexate, and biologic therapies.
Introduction
Inverse psoriasis (IP), also known as flexural or intertriginous psoriasis, is a variety of plaque psoriasis that involves the body folds, most often the axillary, anogenital, and inframammary ones. 1 According to different studies and populations, the prevalence of IP is highly variable, ranging from 3 to 36%, because of the lack of precise diagnostic criteria and of the consensus whether genital localization is considered part of the disease. [1] [2] [3] [4] IP is typical in children, especially in young infants with involvement of the diaper area configuring the "napkin psoriasis". 5 The pathogenesis of IP does not differ from that of plaque psoriasis, and the possible role of fungal and/or bacterial colonization of the folds as possible trigger factor is still debated. 1 Although IP may involve a limited percentage of skin body areas, it may have a significant impact on the quality of life, especially on sexual function, embarrassment, and shame, 6 as demonstrated by a study using a specific tool to measure the burden of disease called Inverse Psoriasis Burden of Disease (IPBOD) questionnaire. 7 It has also been suggested that the sudden onset of IP in adults might be an indicator of HIV infection. 8, 9 Clinical Presentation Inverse psoriasis is clinically characterized by well demarcated, erythematous patches [ . The most commonly affected areas are the inguinal folds, followed by axillae, inframammary folds, perianal area, umbilicus, and retroauricular areas. Antecubital and popliteal fossae and interdigital spaces may also be involved. External genitalia involvement is considered part of IP presentation.
1 IP may represent the exclusive localization of psoriasis or, more frequently, it may be accompanied by classical plaque psoriasis lesions localized in other body areas. Unlike plaque psoriasis, whitish scales are typically minimal or absent, and the surface of the lesions appear as moist, smooth and shiny.
In young infants, IP may often manifest as sharply demarcated, minimally elevated erythematous plaques in the diaper area, with a typical involvement of the inguinal folds (napkin psoriasis). 5 Superficial erosions and maceration are frequently observed, resulting in intense itching, irritation from sweating, and soreness.
10 Figure 1 Inverse psoriasis of the inframammary folds in a 38-year-old woman: well demarcated, erythematous patches with fine scaling. Superinfection by bacteria and fungi (especially Candida spp) is frequent in IP as the moist skin provides an ideal environment for growth of microorganisms. 11 On the other hand, colonization of flexural areas may also predispose to IP flares.
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Differential Diagnosis
Differential diagnosis of IP includes any erythematous rash involving the body folds, generically defined as "intertrigo". 12, 13 This may be caused by simple mechanical friction, infectious disorders such as fungal and bacterial infections, and some inflammatory diseases.
14 Diagnosis may be troublesome, especially in case of few/ isolated lesions, and laboratory exams and/or histopathology are often required to reach a definitive diagnosis.
Intertrigo by mechanical friction is more frequent in overweight and obese subjects and/or in people who practice sports (e.g. runners and bikers) being induced by friction from skin-to-skin rubbing. Other trigger factors include humidity, hyperhidrosis, poor hygiene and use of wool and synthetic fibers. It is clinically characterized by erythema, maceration, erosions and fissurations.
Fungal infections due to both dermatophytes (i.e. tinea cruris) and Candida spp. are very common on skin folds and are clinically characterized by erythematous patches. The presence of raised, scaly, annular borders in tinea cruris and of peripheral satellite papules and/or pustules in candidiasis can help differentiate these conditions from IP. Direct and cultural mycological exams may address to the correct diagnosis, although often IP may coexist with these infections.
Bacterial infections may also be the cause of intertrigo that may simulate IP. Erythrasma, which is caused by Corynebacterium minutissimum, appears as red-brownish patches with well-defined edges. Examination with Wood's light can help identify this form by showing a coral red fluorescence, 11 and a positive bacterial culture is diagnostic. Other bacteria may often complicate mechanical intertrigo including Staphylococcus aureus, Streptococcus, Pseudomonas aeruginosa, Proteus mirabilis and Proteus vulgaris. Seborrheic dermatitis of the folds appears as an erythematous eruption, often with erosions and fissures. The presence of yellowish, greasy scales can help differentiate seborrheic dermatitis from IP, although they may be absent. 11 The simultaneous involvement of typical areas (face, scalp) may address to the correct diagnosis. Lichen planus may involve the folds simulating IP and the presence of concomitant typical cutaneous and/or mucosal lesions or the clinical recognition of the Wickham striae may address to the diagnosis that should be confirmed by histopathology.
Irritant and allergic contact dermatitis are frequently encountered on the skin folds. They are mainly due to the contact with deodorants, perfumes, and coloured synthetic underwear, and are generally characterized by the presence of poor-defined erythematous patches ad vesicles. Allergic tests (patch tests) may be useful for the diagnosis.
Other skin disorders that may present intertriginous patches/plaques include atopic dermatitis, Darier disease, Hailey-Hailey disease, extramammary Paget's disease, glucagonoma syndrome, acrodermatitis enteropathica and Langerhans cell histiocytosis.
Finally, in case of genital involvement, Zoon's plasma cell mucositis and erythroplasia of Queyrat should be taken in consideration as differential diagnoses.
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Diagnosis
The diagnosis of IP [ Figure 6 ] is usually clinical, and physical examination should include beyond the skin folds, the entire body surface including mucosae in order to check for other areas affected by psoriasis. The nails and joints should be examined for any change indicative of psoriasis, and a family history should be taken in consideration to further enhance the diagnosis.
In some cases, the diagnosis of IP may be difficult, especially when it appears as the only manifestation of the disease, thus requiring skin biopsy. At histopathology, IP presents the classical pattern of plaque psoriasis, consisting of epidermal hyperplasia and elongation of rete ridges, with acanthosis, parakeratosis, thinning of the suprapapillary plates, reduction of the granulosus layer and, in some cases, Munro microabcesses and Kogoj micropustules. Compared to classical plaque psoriasis, epidermal hyperplasia is less pronounced and spongiosis is more common. 1 In the last years, dermoscopy has demonstrated to enhance the clinical diagnosis of psoriasis. [17] [18] [19] In particular, low magnification (X10) dermoscopy shows the characteristic presence of whitish scales and "red dots" homogeneously distributed within the entire plaque on an erythematous background [ Figure 5B ]. At higher magnification (>X100), the red dots appear as typical "bushes" of convoluted capillaries [ Figure 5C ] that histopathologically correspond to the typical modification of microvascular architecture in psoriasis, i.e. dilated, elongated, and tortuous capillary loops in the papillary dermis. [20] [21] [22] Dermoscopy may assist the diagnosis of psoriasis especially in unusual anatomic sites and/or presentation, such as palmo-plantar, genital, scalp and inverse psoriasis. 16, [23] [24] [25] [26] [27] In particular, a specific study demonstrated the usefulness of dermoscopy in the diagnosis in IP, in which the visualization of vascular structures is easy because of the absence of scales. 26 Thirty patients with erythematous lesions localized to cutaneous body folds (axillary, inframammary, inguinal or intergluteal) were studied: 10 with concomitant typical plaque psoriasis and 20 with exclusive flexure involvement. High magnification dermoscopy showed the typical "bushy" capillaries in all cases of the first group, thus confirming the diagnosis of IP. In the second group of patients, the "bushy" capillary pattern was observed in 12 cases, suggesting the diagnosis of IP later confirmed by histological examination, while in the remaining 8 subjects, in which this pattern was not observed, other diagnoses (extramammary Paget's disease, erythrasma, candidiasis and irritant dermatitis) were demonstrated by histological examination and/or other laboratory tests (mycological and bacteriological examinations, patch test, Wood lamp). Dermoscopy is also useful for the diagnosis of genital involvement, both in males and females, by showing the same vascular pattern. 28, 29 In an open study on 12 subjects with different types of balanitis, only patients with biopsyproven psoriatic balanitis showed the "bushy" capillaries, while in the remaining cases (2 lichen planus, 1 lichen sclerosus, 1 Zoon's balanitis, and 2 candidiasis) a not specific capillary pattern was evident. 24 Another non-invasive technique that has been reported to improve the diagnosis of genital psoriasis is in vivo reflectance confocal microscopy (RCM), which is currently used in the evaluation of melanocytic lesions, skin tumors, and some inflammatory and infectious diseases. 30, 31 In a study on 10 patients with biopsy-proven psoriatic balanitis, handheld RCM revealed a peculiar pattern, consisting of enlarged, irregular, blurred and dark ("non-rimmed") dermal papillae filled with dilated blood vessels and separated by thin interpapillary rete ridges. 29 This pattern correlates with the "red dots"/"bushy capillaries" observed at dermoscopy. 22, 29 RCM may be useful for the differential diagnosis with other inflammatory genital disorders, although it is currently available only in selected academic centers due to the high cost. 29 
Treatment
Treatment of IP [ Table 1 ] significantly differs from that of plaque psoriasis due to the characteristics of the affected area, in which the skin is generally thin and more prone to local side effects. In addition, it is important to consider the skin to skin contact that may result in an occlusive effect. Topical corticosteroids and topical immunomodulators represent the most used treatments for IP. However, the evidence of the efficacy and safety of both topical and systemic treatments for IP is generally low, as shown by a recent systematic review. 6 According to the guidelines of the Medical board of the National Psoriasis Foundation, the first-line therapy for IP should be represented by low-to mid-potency topical corticosteroids. 32 This recommendation is supported by a randomized trial on 80 adult patients with IP in which betamethasone 0.1% applied for 4 weeks determined an 86% reduction of modified PASI score. Moreover, 78% of patients reported reduction in pruritus. 33 In another openlabel study on 20 adult patients, 0.005% fluticasone propionate ointment applied for two weeks resulted in an improvement of the physician's global evaluation of disease status of target lesions greater than 75% in 85% of cases. 34 However, corticosteroids are recommended only for a short-term therapy (<4 weeks) in order to avoid the well-known adverse effects, such as atrophy, telangiectasia, striae, absorption with systemic side effects and tachyphylaxis. 32, 33, 35 As psoriasis starts improving, they may be gradually decreased.
Options for a long-term topical therapy (>4 weeks) may include topical calcineurin inhibitors (TCI), such as tacrolimus or pimecrolimus, and vitamin D analogs, as supported by different studies. 32, [36] [37] [38] [39] [40] [41] [42] [43] In particular, TCI are considered as first-line choices for IP due to the lack of significant side effects, although they may be less effective than topical corticosteroids. Their use in psoriasis, however, is off-label. A multi-center randomized controlled trial of tacrolimus versus placebo on 167 patients 16 years or older with facial or intertriginous psoriasis, resulted after 8 weeks in "excellent" clinical improvement (defined as >90% using the Physician's Global Assessment) in 66.7% of subjects treated with tacrolimus 0.1% ointment compared to 36.8% of patients treated with vehicle. 37 On the other hand, in a double-blind study on 57 adult patients with moderate to severe IP, pimecrolimus cream 1% applied twice daily was safe and effective in 71% of patients showing "clear" or "almost clear" status after 8 weeks of treatment compared to 21% in the vehicle cream group, with a very low incidence of adverse events reported and no atrophy. 38 As regards vitamin D analogs, 0.005% calcipotriol ointment determined a 62% improvement in the modified PASI score in adult patients with IP. 33 In another open-label study on 12 adult patients, 0.005% calcipotriol ointment applied twice daily for 6 weeks determined a significant improvement, with modified PASI score reduction from 31.7 to 6.2. 44 However, 42% of patients presented lesional or perilesional skin irritation. 44 In a randomized intra-individual comparison on 75 adult subjects between the twice-daily application of 3 μg/g calcitriol ointment versus 50 μg/g calcipotriol ointment on matched right-left lesions study, calcitriol was found to be better tolerated and more effective in the treatment of psoriasis in flexural areas: 20 of 30 (67%) subjects with calcitriol and only 10 (33%) subjects with calcipotriol were clear or almost clear. 42 Second-line therapy for IP includes emollients and topical tar-based products. 32 Emollients are well tolerated, and they may be used in association with topical corticosteroids. Tar-based products might be potentially irritant, so they are less frequently used. As bacterial and/or fungal superinfections are frequently encountered in IP, antimicrobial therapy may be useful for the potential role of these micro-organisms in producing inflammatory reactions and flares, [45] [46] [47] although the evidence is low. The Medical board of the National Psoriasis Foundation suggests the use of topical antibacteric and/or antifungal agents in combination with a low-to mid-potency topical corticosteroid or calcipotriol. Few studies also suggest the use of antiseptics such as 0.5% chlorhexidine, 2% eosin and 0.3% chloroxylenol. 48, 49 The evidence regarding the efficacy of systemic treatments for IP (including traditional oral systemic therapies such as cyclosporine and methotrexate, biologics, PDE4 inhibitors and dimethyl fumarate) is very low, mainly because they are indicated for moderate-to-severe plaque psoriasis and have not specifically investigated in isolated IP. 6 Some experience may arise from the treatment of psoriasis of the anogenital area with biologics. In particular, a patient with psoriatic arthritis and a significant involvement of genitalia and intergluteal folds experienced an almost complete regression of the genital lesions after 90 days of treatment with adalimumab. 50 In another patient with psoriatic lesions involving groin, gluteal cleft, shaft and glans penis, as well as other body areas, a significant improvement was recorded after 4 injections of ustekinumab. 51 Recently, a randomized, double-blinded, placebo-controlled phase IIIb study reported the efficacy of ixekizumab in the treatment of moderate-to-severe genital psoriasis, with 73% of patients achieving clear or almost clear genital skin at week 12. 52 Although these few reports do not give sufficient data to support the efficacy of biological treatment in IP, their use could be recommended in recalcitrant, moderate-to-severe cases. Overall, traditional systemic treatments and biologics could be beneficial for severe IP resistant to topical treatment and/or widespread psoriasis with flexural/genital involvement. 6 Other treatments anecdotally reported for IP resistant to traditional treatments include excimer laser, that has shown efficacy in some cases with minimal side effects, 53 and botulin toxin injections that determined some improvement probably through preventing perspiration and the consequent skin maceration and secondary infections. 54 Finally, topical dithranol, retinoids and salicylic acid might be used as third-line therapy, because they are generally irritant. 
Conclusions
Inverse psoriasis is considered a special site of involvement of psoriasis rather than a separate disease. 1 It is sometimes difficult to diagnose due to its clinical similarity with other skin disorders involving the folds. Dermoscopy represents a useful tool for an enhanced non-invasive diagnosis. The treatment may be challenging as intertriginous areas are more prone to side effects induced by traditional topical therapies. According to a consensus and a recent systematic review, alternating TCI or a vitamin D analog with short-term topical corticosteroids may represent the best strategy. 6 
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